The leaf essential oils of five Desmos species from Vietnam have been extracted by steam distillation and subjected to GC and GC-MS analyses. The plant samples were Desmos cochinchinensis Lour., D. penduculosus (A. DC.) Ban, D. penducolosus var. tonkinensis Ban, D. chinensis Lour., and D. dumosus (Roxb.) Saff. The oils were rich in sesquiterpene hydrocarbons (65.9%-88.9%) and monoterpene hydrocarbons (6.3%-30.9%). The oxygenated counterparts were less common. The quantitatively significant constituents of the oils were α-pinene (2.4%-12.1%), β-elemene (2.2-39.5%), β-caryophyllene (13.9-26.3%), germacrene D (9.9-15.5%), bicyclogermacrene (2.0-11.4%) and α-humulene 
Desmos Lour., a small genus in the family Annonaceae, comprises 25-30 species, which are endemic to tropical and subtropical Asia. They are usually erect or scandent shrubs, rarely trees with indumenta of simple hairs [1, 2] . Studies have shown that the genus is a source of biologically active compounds such as flavonoids [3, 4] , alkaloids [5, 6] , chalcone [7, 8] , triterpenoids [9, 10] and fatty acids [11] . Several other classes of medicinally useful compounds have been characterized from this genus [12] [13] [14] [15] .
There are relatively few studies on the analyses of the content and composition of essential oil from Desmos species. β-Caryophyllene (56.2%) and spathulenol (61.5%) respectively were the main compounds identified in the young and ripened flowers of D. cochinchinensis [16] . Linalool (46.19%) and methyl geranate (26.64%) were the most abundant components of D. chinensis extracted by head space-solid phase microextraction (HS-SPME), while caryophyllene (31.7%) and caryophyllene oxide (12.9%) dominated the oil extracted by steam distillation (SD) [17] . The volatile oil composition of some other species, such as D. goezeanus, D. wardianus and Desmos sp. (Mossman River L.W.Jessup) from Australia [18] , and D. cochinchinensis var. fulvescens [19] and D. chinensis [20] Table  1 . Eleven of the identified constituents were common to all the oil samples.
The oil of D. cochinchinensis was characterized by the abundance of α-pinene (11.5%), β-caryophyllene (26.3%), germacrene D (14.6%) and bicyclogermacrene (11.4%). However, β-elemene, cadinene and spathulenol, which were the major compounds of the previously reported flower oils of D. cochinchinensis [16, 19] , occurred in lesser amounts in the present oil sample.
A total of thirty-five constituents could be identified in the oil of D. penduculosus, the major ones being the sesquiterpene hydrocarbons β-elemene (39.5%), β-caryophyllene (13.9%) and germacrene D (9.9%). Other significant constituents of the oil were -elemene (5.6%), -elemene (4.8%) and α-humulene (3.8%). On the other hand, β-caryophyllene (15.6%) and germacrene D (16.1%) were the most abundant compounds of D. penduculosus var. tonkinensis, which was also characterized by significant amounts of β-elemene (5.3%), α-pinene (7.5%), α-humulene (7.6%), bicycloelemene (7.8%) and bicycolgermacrene (7.7%).
The main compounds identified in the oil of D. chinensis were α-pinene (12.1%), β-caryophyllene (20.2%) and germacrene D (15.5%). Other quantitatively significant constituents were limonene (8.9%), bicycloelemene (5.6%), α-humulene (6.5%), β-pinene (4.7%) and bicyclogermacrene (4.4%). The compositional pattern revealed a variation from previous report from China [17] . Linalool, methyl geranate and caryophyllene oxide, which constituted the bulk of the oil of Chinese origin were conspicuously absent in the Vietnamese oil. Forty-four compounds were identified in D. dumosus oil, with sesquiterpenes (72.3%) the dominant class. β-Caryophyllene (20.4%), germacrene D (15.1%), α-pinene (9.5%), bicycloelemene (8.9%), α-humulene (7.5%) and β-elemene (5.0%) were the major compounds. Monoterpenoids (28.5%) were also identified in significant quantities.
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No literature report on the oil compositions of D. penduculosus and D. dumosus were found and so the present investigation may represent the first of its kind. The chemical profiles of the studied oils revealed some quantitative and qualitative variations from previous reports on oils of Desmos species from other part of the world (Table 2) . Benzyl benzoate and benzyl salicylate, which are the main constituents of the oils of Australian origin [18] , were conspicuously absent in the present study. Also, methyl geranate and caryophyllene oxide, which featured prominently in the oils of Chinese origin [17] , were also not identified in the Vietnamese sample. The studied oil samples could be classified into two Extraction of the essential oils: Air-dried leaves were shredded and pulverized, and the oils obtained by steam distillation for 3 h at normal pressure, according to the Vietnamese Pharmacopoeia [22] .
Gas chromatography analysis: About 15 mg of each oil sample, which was dried with anhydrous sodium sulfate, was dissolved in 1mL of n-hexane (for spectroscopy or chromatography). GC analysis was performed on an Agilent Technologies HP 6890 Plus Gas chromatograph equipped with a FID and fitted with HP-Wax and HP-5MS columns (both 30 m x 0.25 mm, film thickness 0.25 m, Agilent Technology). The analytical conditions were: carrier gas H 2 (10 mL/min), injector temperature (PTV) 250 o C, detector temperature 260 o C, column temperature programmed from 60 o C (2 min hold) to 220 o C (10 min hold) at 4 o C/min. Samples were injected by splitting, and the split ratio was 10:1. The volume injected was 1.0 L. Inlet pressure was 6.1 kPa.
Gas chromatography-mass spectrometry analysis: An Agilent Technologies HP 6890N Plus Chromatograph fitted with a fused silica capillary HP-5 MS column (30 m x 0.25 mm, film thickness 0.25 m) and interface with a mass spectrometer HP 5973 MSD was used for the GC/MS analysis, under the same conditions used for GC analysis, with He (10 mL/min) as carrier gas. The MS conditions were as follows: ionization voltage 70 eV; emission current 40 mA; acquisitions scan mass range of 35-350 amu at a sampling rate of 1.0 scan/s.
Identification of constituents:
The identification of constituents was performed on the basis of retention indices (RI) determined with reference to a homologous series of n-alkanes, under identical experimental conditions, co-injection with either standards (SigmaAldrich, St. Louis, MO, USA) or known essential oil constituents, MS library search (NIST 08 and Wiley 9 th Version), and by comparing with MS literature data [23, 24] . The relative amounts of individual components were calculated based on the GC peak area (FID response) without using correction factors.\
